Most of the human genome is transcribed 1 . However only less than 2% of the human genome consists of exonic regions in protein coding genes 2 . Recent evidence highlights the importance of the non-coding portion of the genome, which previously were believed to be 'junk'. After their landmark discovery as master regulators of gene expression, microRNAs (a class of small noncoding RNAs) received intense attention as investigators explored the possibilities for the development of novel therapeutic approaches for many human diseases including heart failure 3 .
Similarly, long (>200nt) non-coding RNAs (lncRNAs) are increasingly recognized as important modulators of gene expression in several physiological and pathological settings 4, 5 . Recent studies have emphasized the importance of lncRNAs as potential therapeutic targets or biomarkers for heart diseases 6, 7 .
The heart is unique in its ability to contract and acutely respond to physiological changes.
A completely developed heart is comprised of different cell lineages that coordinately shape different regions of the organ with unique physiological characteristics. During embryonic development, as a result of gastrulation the three germ layers are formed i.e, ectoderm, the endoderm, and the mesoderm 8 . The cells that are destined to make up the heart are derived from the mesodermal layer. These cells form a crescent-shaped structure called cardiac crescent, which later gives rise to beating linear heart tube. At this stage this structure consists of cardiomyocytes and endothelial cells 9 . A complete heart is formed after passing through several stages like looping of the heart tube, formation of cardiac chambers, atriums, ventricles and arterial trunks 8 . This entire process involves precise spatiotemporal regulation of gene expression. MicroRNAs such as miR-1, miR-133, miR-138, miR-218, miR-15 have been shown to play critical roles to program the gene expression pattern for heart development 10 . In contrast, an importance of lncRNAs in heart development has just begun to be revealed. Initial discovery of the mouse specific lncRNA heart diseases 6, 7 .
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Later, another lncRNA Fendrr was found to be an essential regulator of heart and body wall development 12 . Two independent research groups have demonstrated that genetic loss of Fendrr is lethal 5, 12 . Although an orthologous human FENDRR which is expressed from a syntenic region has been identified 13 , its function is yet to be thoroughly investigated. Matkovich et al described that more than one third of lncRNAs present in the heart exhibit cardiac-enriched expression pattern 14 . They further emphasized that lncRNA expression signatures can differentiate between adult and embryonic heart. Intriguingly, approximately half of the lncRNAs expressed in the heart significantly differed in expression pattern between embryonic and adult hearts. Therefore comprehensive analysis of lncRNA expression of human ESCs during the course of differentiation to mesoderm, cardiac progenitor cells, vascular endothelial cells is expected to reveal several novel lncRNAs that are critical in various stages of the heart development.
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